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(54) Brewing unit for an espresso-type coffee vending machine 

(57) Brewing unit for an espresso-type coffee vend- 
ing machine In which a plunger (75). onto which there is 
secured a filter (32) adapted to receive the dose (50) of 
raw material, is pushed by the hot water under pressure 
against the reaction of a counter spring (30). The chan- 
nels (77) provided in the plunger (75) are in this way 
plugged by the same bottom wall (22) of the chamber 
(20) during brewing. At the end of said brewing phase, 
said plunger (75) is lifted, thereby enabling the outflow 
of the brew. 
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Descripti n 

[0001] The present invention refers to an espresso- 
type coffee venting machine and, In particular, the brew- 
ing unit thereof. s 
[0002] The accompanying Figure 1 is a longitudinal- 
section view of a current type of brewing unit for 
espresso-type coffee vending machine, which is shown 
to comprise a cylindrical brewing chamber 20, the bot- 
tom wall 22 of which is slidably passed through by the io 
actuating rod 24 of a first plunger 25. which is referred 
to as the moving plunger in this description. This moving 
plunger 25 comprises a small central zone 26 having a 
greater thickness, an intermediate zone having a 
smaller thickness and perforated to feature a certain is 
number of axial perforations 27 with a relatively large 
cross-section area, and a peripheral zone accomodat- 
ing a sealing O-ring 28. A return spring 30, which is 
arranged around the rod 24 in a seat 31 that is nnade 
integral with the chamber 20. tends to keep the moving so 
plunger 25 in a raised position with respect to the bot- 
tom 22 of the chamber 20. Above the upper face 29 of 
the moving plunger 25, which is concave in its shape, 
there is attached a filter 32 adapted to retain a dose 50 
of coffee powder (raw material). 25 
[0003] During the brewing phase, the chamber 20 is 
brought into alignment with a second plunger 33 (which 
is referred to as the stationary plunger in this descrip- 
tion, since it is not due to perform any displacement dur- 
ing the brewing phase) which seals the upper portion 21 30 
thereof. The stationary plunger 33 is passed through by 
an axial perforation 34, which is connected to the boiler 
of the vending machine via a pump (all these items not 
being shown in the Rgure), and carries a filter 36 on its 
lower concave face 35. 35 
[0004] In the brewing phase, the hot water that is intro- 
duced under pressure through the perforation 34 into 
the chamber 20 in the direction shown by the arrow F1 . 
penetrates and seeps through the dose 50 of coffee 
powder and the filter 32, while forcing the moving 40 
plunger 25 to lower against the reaction of the return 
spring 30. The plunger 25 comes in this way into contact 
with the bottom wall 22 of the chamber 20 only with its 
central, thicker zone 26. The hot beverage, ie. the brew, 
is capable of percolating freely through the axial perfo- 45 
rations 27 of the moving piston 25 to finally flow, in the 
direction shown by the arrow F2. down to the beverage 
dispensing point (not shown) along a tubing 23 that 
branches off from the same bottom wall 22 of the cham- 
ber 20. In fact, as this has already been stated earlier in so 
this description, there are practically no flow restraints 
or resistances to be found downstream of the filter 32 
canried by the moving plunger 25, since the axial perfo- 
rations 27 have a relatively large cross-section area and 
terminate at a certain distance from the bottom wall 22 ss 
of the chamber 20. 

[0005] A water film 40 forms between the dose 50 of 
coffee powder and the filter 36 canried by the stationary 



plunger 33. At the end of the brewing phase, such a 
water film 40 is then ejected through the axial perfora- 
tion 34 of the stationary plunger 33 (in a direction which 
is the opposite of the one shown by the arrow F1) owing 
to the the moving plunger 25 being lifted from the bot- 
tom wall 22 of the chant)er 20 by the action of the retum 
spring 30. 

[0006] Considering that the amount of hot water under 
pressure used for preparing an espresso-type coffee, in 
particular an Italian-style one, is very small (in practice, 
It does not exceed 30 ml), and considering also that, as 
stated above, there are practlcalkly no flow resistances 
or restraints to be found downstream of said filter 32 
carried by the moving plunger 25. it ensues that the flow 
of hot water through the dose 50 of coffee powder takes 
unavoidably place in an irregular manner. Experimental 
observations show in fact that the coffee powder is quite 
often wetted only incompletely by the hot water under 
pressure oozing through it. The resulting utilization of 
the coffee powder is therefore correspondingly inade- 
quate, while the resulting beverage is poor in its quality. 
[0007] It therefore is a main purpose of the present 
invention to improve the quality of the espresso-type 
coffee dispensed by a vending machine, with particular 
reference to Italian-style espresso-type coffee. 
[0008] A further purpose of the present invention is to 
provide a construction of the brewing unit that enables it 
to be also retro-fitted at a low cost in existing espresso- 
type coffee vending machines in view of updating them 
and enhancing their performance capabilities. 
[0009] According to the present invention, these and 
further aims are reached in a brewing unit for an 
espresso-type coffee vending machine with the charac- 
teristics as recited in the appended claims 
[0010] The features and advantages of the invention 
will anyway be more readily understood from the 
description of a preferred embodiment that is given 
below by way of non-limiting example with reference to 
the accompanying drawing, in which: 

Rgure 1 . that has already been described earlier in 
this description, is a longitudinal-section view of a 
traditional brewing unit of an espresso-type coffee 
vending machine during the brewing phase; 

Figure 2 is a view of a brewing unit according to the 
present invention, shown again during the brewing 
phase; 

Rgure 3 is again a view of the brewing unit of Rg- 
ure 2. which however is shown here at the-end of 
the beverage dispensing phase. 

[001 1 ] Since a great majority of the parts constituting 
a brewing unit according to the present invention are of 
a fully traditional type, reference is made to the preced- 
ing description; in order to facilitate a connparison, those 
parts that are common to botii the prior art and tiie 
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present invention are indicated using the same refer- 
ence numerals in all of the acconnpanying Figures. It 
should further be noticed that, if required, greater 
details may be found in a utility model application filed at 
the same date by the same Applicant. 
[0012] In Figures 2 and 3 it can be noticed that the 
central thicker zone 76 of the plunger 75 is provided, for 
the brew to flow out. with a plurality of axial channels 77 
that have a reduced cross-sectional area as compared 
to the cross-sectional area of the chamber 20. 
[0013] Such a feature should anyway not be consid- 
ered a mere dimensional variation, but rather a particu- 
larly ingenious solution in its constructional simplicity, 
and therefore an inventive one, in view of ensuring com- 
plete, thorough wetting of tiie coffee powder. 
[0014] In fact, when it is let into the chamber 20 
through the perforation 34, ie. at the beginning of the 
brewing phase, the hot water under pressure forces the 
moving plunger 75 into lowering, against the reaction of 
the return spring 30. byisuch ah extent~as to enable the 
central thicker zone 76 to come into contact with the bot- 
tom wall 22 of the same chamber 20. The outiet (lower) 
section of the channels 77 therefore remains practically 
obstructed, ie. sealed by the bottom wall 22 (see Figure 
2). In this manner, throughout the duration of the brew- 
ing phase, the hot water under pressure is not able to 
escape from the chamkjer 20. since it is impossible for it 
to flow out through the channels 77. and fills up the 
space 78 that is conprised between the filter 30 and the 
upper concave face 29 of the moving piston 75. All this 
has the effect of causing the hot water to flow in an 
even, uniform manner through the dose 50 of coffee 
powder and. therefore, the same dose to be fully, tiior- 
oughly wetted, as tiiis has been demonstrated experi- 
mentally by the Applicant. 

[0015] Thanks to such an improved utilization of the 
coffee powder, a better quality of the dispensed bever- 
age is also ensured. 

[001 6] When tiie inlet of hot water under pressure In 
the chamber 20 is ended, and therefore also the bever- 
age brewing phase terminates, the reaction of the 
return spring 27 becomes prevailing again, so that the 
moving piston 75 is raised from the bottom wall 22 of the 
chamber 20 (see Figure 3). The outiet section of the 
channels 77 is no longer obstructed and therefore 
allows for the hot beverage to flow down from the dose 
50 of coffee powder, and tiie space 78 therebelow, to 
finally flow away through the tubing 23 leading to the 
beverage dispensing point. Also in this case, the water 
film 40 is of course ejected, at the end of the brewing 
phase, through the axial perforation 34 of the stationary 
plunger 33 (in the direction shown by the arrow F3 in 
Figure 3) owing to the moving plunger 75 being lifted 
from the bottom wall 22 by the reaction of the return 
spring 30. 

[0017] A first advantage deriving from the present 
invention lies in a better quality of tiie hot beverage, for 
the same amount and quality of the raw material used. 
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tiianks to a more effective, complete wetting of the cof- 
fee powder (raw material). 

[0018] A second advantage of the present invention 
lies in the fact that no component parts are required to 
be added to a substantially traditional brewing chamber, 
nor is it required for the well-known operating principle 
thereof to be modified or altered to any extent. The 
present invention, therefore, does not imply any signifi- 
cant increase in the costs of a vending machine. 
[0019] A furtiier advantage lies in the fact that the 
practical implementation of the invention consists in a 
plunge, (see Figures 2 and 3) that can replace a tradi- 
tional plunger (see Figure 1) with an operation that can 
be carried out even by a person lacking any special 
technical skill, such as the operator of or the person 
servicing a vending machine, also in view of retro-fitting 
existing vending machines to the purpose of bringing 
them to the state of the art. 

[0020] Altiiough the above description refers to a cur- 
rehtiy prefeired enibodilfiem of ^^^^ pi^eht invehtibn, it 
shall be appreciated that it is fully within the ability of 
those skilled in the art to develop further embodiments 
and variants of the present invention without departing 
from the scope thereof. 

Claims 

1. Brewing unit for an espresso-type coffee vending 
machine comprising: 

a brewing chamber (20) with an elongated 
shape, which has an open end portion (21) and 
a bottom wall (22), and is provided with means 
(23) to connect it with the brew dispensing 
point: 

means (34) to let hot water under pressure into 
said brewing chamber (20); 
- a perforated moving plunger (75) which is 
adapted to be forced by said hot water under 
pressure into displacing towards said bottom 
wall (22) against the reaction of countering 
means (30), and which carries on Its upper face 
(29) a filter (32) adapted to accomodate the 
raw material (50). 

characterized in that it further comprises 
means (77, 22) associated to said moving 
plunger (75) that are adapted to make it sub- 
stantially Impossible for the brew to escape 
from tiie brewing chamber (20) towards the 
brew dispensing point during the brewing 
phase. 

2. Brewing unit for an espresso-type coffee vending 
machine, in which saki moving plunger (75) is pro- 
vided with a thicker central zone (76) and a con- 
cavely shaped upper face (29). characterized in 
that said means associated to the moving plunger 
(75) consist in at least a channel (77) provided in 
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said thicker central zone (76) thereof, as well as in 
said bottom wall (22) of the chamber (20) plugging 
the outlet section of said channel under the pushing 
action of said hot water under pressure. 

5 

3. Brewing unit according to claim 2, characterized in 
that said channel (77) extends substantially parallel 
to the axis of the moving plunger (75) with a cross- 
section area which is smaller than the one of the 
chamber (20). io 

4. Brewing unit according to claim 2 or 3, character- 
ized In that, during the brewing phase, the hot bev- 
erage fills up the space (78) that is comprised 
between the filter (32) and the upper concave face is 
(29) of the moving plunger (75), so as to ensure 
complete wetting of the raw material (50). 
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